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(54) LIQUID CRYSTAL DISPLAY 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
capable of easily realizing picture quality enhancement by 
prevention of movement blur and by modulation of peak luminance 
by controlling intermittent driving of a backlight light source 
according to the contents of a display picture. 
SOLUTION: In the liquid crystal display, movement blur generated 
when a moving picture is displayed is prevented by writing a 
picture signal in a vertical period in which the picture is to be 
displayed on a liquid crystal display panel 1 and intermittently 
lighting the backlight light source 3 within one vertical period. The 
liquid crystal display is provided with: a means 5 for detecting the 
amount of a feature of the picture signal in the vertical period in 
which the picture is to be displayed; and a means 4 for variably 
controlling lighting time of the backlight light source 3 on the basis 
of the detected amount of the feature. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 
[Claim 1] 

While writing a picture signal of a vertical period which should be displayed in a liquid crystal display panel, 
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it is a liquid crystal display which prevents motion dotage produced in the case of animation display by 

carrying out intermittent lighting of the back light source within 1 vertical period, 

A means to detect characteristic quantity of a picture signal of said vertical period which should be 

displayed, 

A liquid crystal display having a means which carries out variable control of the lighting times of said back 
light source based on said detected characteristic quantity. 
[Claim 2] 

The liquid crystal display according to claim 1, wherein said back light source is what carries out whole 
surface flash plate luminescence for every vertical period synchronizing with a Vertical Synchronizing 
signal supplied to said liquid crystal display panel. 
[Claim 3] 

The liquid crystal display according to claim 1, wherein said back light source is what carries out scanning 
lighting one by one synchronizing with a Vertical Synchronizing signal and a Horizontal Synchronizing signal 
to which two or more luminous regions are supplied by said liquid crystal display panel. 
[Claim 4] 

The liquid crystal display according to any one of claims 1 to 3 characterized by changing frame frequency 
of an input picture signal based on characteristic quantity of said picture signal. 
[Claim 5] 

While writing a picture signal of a vertical period which should be displayed in a liquid crystal display panel, 

it is a liquid crystal display which prevents motion dotage produced in the case of animation display by 

carrying out intermittent lighting of the back light source within 1 vertical period, 

A means to detect characteristic quantity of a picture signal of said vertical period which should be 

displayed, 

A liquid crystal display having a means which carries out variable control of the simultaneously-emitting- 
light field of said back light source based on said detected characteristic quantity. 
[Claim 6] 

The liquid crystal display according to claim 5, wherein said back light source is what carries out Whole 
surface flash plate luminescence for every vertical period synchronizing With a Vertical Synchronizing 
signal suppliedto said liquid crystal display panel; ; 

[Claim 7] " : *■ ■ • • • 

The liquid crystal display according to claim 5, wherein said back light source is what carries out scanning 
lighting one by one synchronizing with a Vertical Synchronizing signal and a Horizontal Synchronizing 'signal 
to which two or more luminous regions are supplied by said liquid crystal display panel 
[Claim 8] : " " ; ' : 

By writing a picture signal and a black status signal of a vertical period which should be displayed in a liquid 
crystal display panel within 1 vertical period, it is a liquid crystal display which prevents motion dotage 
produced in the case of animation display, 

A means to detect characteristic quantity of a picture signal of said vertical period which should be 
displayed, 

A liquid crystal display having a means which carries out variable control of the time to write said black 
status signal in a liquid crystal display panel based on said detected characteristic quantity. 
[Claim 9] 

The liquid crystal display according to any one of claims 1 to 8, wherein characteristic quantity of said 
picture signal is what is called for with any one or two combination or more of generating distribution of 
average luminance within 1 vertical period, maximum luminance, minimum luminance, and luminosity. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In this invention, it brings close to especially an impulse type display about the liquid crystal display which 
illuminates a liquid crystal display panel according to a back light source, and displays a picture. 
Therefore, it is related with the liquid crystal display which prevents the motion dotage produced in the 
case of animation display. 

[0002] 

[Description of the Prior Art] 

In recent years, flat panel type displays (FPD), such as a liquid crystal display (LCD) which can realize a 
high definition, low power consumption, and space-saving, are developed briskly, and especially the spread 
of LCD to the use of a computer display, a television display, etc. has a remarkable thing also in it. 
However, when the picture which has a motion in such a use from the former in LCD to the mainly used 
cathode-ray tube (CRT) display is displayed, it moves to a view ** person and the fault of "motion dotage" 
of the outline of a portion fading and being perceived is pointed out. [ what is called ] 
[0003] 

Indication of originating in the display type of LCD itself is made as the motion dotage in animation display 
is indicated, for example to JP,9-325715,A in addition to the optical response time lag of a liquid crystal. In 
the CRT display which displays by scanning an electron beam and making a fluorescent substance emit 
light, luminescence of each pixel serves as what is called an impulse type display type that becomes 
impulse-like in general, although there is an afterglow of some of a fluorescent substance. 
[0004] 

On the other hand, since it is held at a comparatively high rate until the electric charge stored by 
impressing an electric field to a liquid crystal in the LCD display device impresses an electric field next 
(especially in TFT LCD) . The retention capacity of the electric charge stored since TFT switches are 
formed for every dot which constitutes a pixel and auxiliary capacity was further usually provided for every 
pixel is very high. It is what is called a held type display type of continuing emitting light until liquid crystal 
picture elements are rewritten by the applied electric field based on the picture information of the following 
frame. 
[0005] 

In such a held type display, since the impulse response of image display light has time breadth, the 
temporal modulation characteristic deteriorates, spatial frequency characteristics also fall in connection 
with it, and dotage of a view view image arises. Then, in above-mentioned JP.9-32571 5,A, By carrying out 
ON-and-OFF control of the shutter or light source lamp (back light) formed in the display surface, The 
display which improves motion dotage of a view view image is proposed by showing a view ** person 
display light and restricting the time breadth of an impulse response only the second half of each field 
period of a display image. 
[0006] 

This is explained with drawing 1 6 and drawing 17 . In drawing 1 6 . 1 1 at the high speed of a stroboscope lamp 
etc. The light source lamp in which lighting/putting out lights is possible, . The power supply with which 12 
supplies electric power to the light source lamp 1 1 , and 1 3 change an electric picture signal into image 
display light. The drive circuit which generates a driving signal for transmission type display devices, such 
as a TFT type liquid crystal, and 16 to drive the display device 13 with a picture signal and a synchronized 
signal, and 1 7 are the pulse generating circuits for generating the control pulse in sync with the vertical 
synchronization of the inputted synchronized signal, and controlling ON and OFF of the power supply 12 
[0007] 

By the pulse form electric power supply of the power supply 12, when a lighting rate is 50%, the light 
source lamp 1 1 switches off only the period from the time t1 in field period T to the time t2, and turns on 
only the period from the time t2 to the time t3 (refer to drawing 1 7) . By the pulse form electric power 
supply of the power supply 12. when a lighting rate is 25%, only the period from the time t1 in field period T 
to the time t6 is switched off, and only the period from the time t6 to the time t3 is turned on (refer to 
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drawing 17) . 
[0008] 

That is, the light emission period of the light source lamp 11 is controlled by the pulse generating circuit 17 
and the power supply 12. Therefore, the synthetic response of the image display light as a picture display 
serves as only a pulse one waveform of the time from the time t2 to the time t3, and a pulse one waveform 
of the time from the time t4 to the time t5, for example, when a lighting rate is 50%. For this reason, since 
the time breadth of a display synthesis response decreases and that temporal modulation characteristic is 
also improved by the flat characteristic, the image quality deterioration at the time of animation display is 
also improved. 
[0009] 

Thus, by making a back light source turn on completely, after writing in the picture signal within 1 vertical 
period which should be displayed and going through predetermined time, The method which improves image 
quality deterioration, such as motion dotage produced in the case of animation display, is called a whole 
surface flash plate type, and is indicated, for example in JP.2001-201763A JP.2002-55657.A, etc. other 
than above-mentioned JP.9-325715A 
[0010] 

To an above-mentioned whole surface flash plate type back light lighting method, for example, JP.11- 
202286A To JP,2000-321551,A and JP.2001 -296838 A By carrying out scanning lighting of the back light 
source one by one for every illuminant rate field corresponding to two or more division display areas, what 
is called a scanning back light lighting method that improves image quality deterioration, such as motion 
dotage produced in the case of animation display, is proposed. 
[0011] 

Thus, by carrying out high speed flashing of the back light one by one, what is brought close to the display 
of an impulse type drive like CRT from the displaying condition of a held type drive is explained with 
drawing 1 8 t hru/or drawing 20 . Arrange the direct bottom part fluorescent lamp lamps (CCFT) 203-206 of 
plurality (here 4) in the direction parallel to a scanning line at the rear face of the liquid crystal display 
panel 202, it is made to synchronize with the scanning signal of the liquid crystal display panel 202, and a 
sliding direction is made to turn on each lamps 203-206 one by one in drawing 1 8 . Each lamps 203-206 
support each viewing area which quadrisected the liquid crystal display panel 202 horizontally. 
[0012] 

Drawing 19 is a figure showing the lighting timing of the lamp corresponding to drawing 18 . In drawing 19 . 
the state of High shows the lighted condition of a lamp. For example, to the division display areas of the 
upper parts 1/4 in the liquid crystal display panel 202. a video signal is written in in the timing of (1) in one 
frame, only the liquid crystal response period of (2) is delayed, and the fluorescent lamp lamp 203 is made 
to turn on in the timing of (3). Thus, the operation which makes only one lamp turn on to each division 
display areas is successively repeated within 1 frame period after the writing of a video signal. 
[0013] 

since this enables it to bring close to the displaying condition of an impulse type drive of CRT from the 
displaying condition of a held type drive of a liquid crystal, when the animation is displayed, the video signal 
of one frame ago is no longer recognized — edge — deterioration of the animation display grace by a 
Japanese quince can be prevented. As shown in drawing 20 . it not only can acquire the same effect, but by 
making it turn on a lamp two [ at a time ] simultaneously, it is possible to lengthen the lighting times of a 
back light, and it can control the fall of backlight luminance. 
[0014] 

In this scanning back light lighting method, A liquid crystal for two or more division display areas of every to 
the timing which answered enough optically. Since a corresponding luminous region is made to turn on, a 
period until a back light source lights up from the writing of the picture to a liquid crystal. It is possible for 
it not to be concerned with a display screen position (vertical position), but to make it equalize, it is not 
based on the position of a display screen, but there is an advantage that motion dotage of an animation is 
fully improvable. 
[0015] 

As opposed to the intermittent driving method of the back light mentioned above, to JP.9-127917.A and 
JP.1 1-1 09921 ,A. After scanning the frame of a certain video signal by repeating a video signal and a black 
signal in one frame rather than carrying out intermittent driving of the back light source within one frame, 
and writing in a liquid crystal display panel until it scans the following frame, The what is called black writing 
type liquid crystal display which shortens the emission time (image display period) of a pixel, and realizes a 
false impulse type display is proposed. 
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[0016] 

[Patent documents 1] 
JP,9-325715,A 
[Patent documents 2] 
JP.2001-201763.A 
[Patent documents 3] 
JP.2002-55657.A 
[Patent documents 4] 
JP,11-202286,A 
[Patent documents 5] 
JP.2000-321551.A 
[Patent documents 6] 
JP,2001-296838,A 
[Patent documents 7] 
JP.9-127917.A 
[Patent documents 8] 
JP,11-109921,A 
[0017] 

[Problem(s) to be Solved by the Invention] 

In order that the Prior art mentioned above may improve the image quality deterioration by the motion 
dotage produced in a held type display in the case of animation display. Within one frame (they are 
16.7msec in the case of a 60-Hz progressive scan), An image display period is shortened by performing 
back light intermittent driving or writing a black status signal in a liquid crystal display panel following an 
image display signal, and it brings close to the display of an impulse type drive like CRT from the displaying 
condition of a held type drive in false. 
[0018] 

By the way, there is peak luminance of CRT as one of the technical elements for displaying a picture with a 
motion on high definition. As shown in drawing 21 . according to the image content to display, peak 
luminance has the feature which changes dynamically, a result to which this attaches contrast to the image 
quality of video is brought, and having realized high definition is known for CRT 
[0019] 

In the case of a common liquid crystal display, as shown in drawing 21 . on the other hand, since the light 
volume of a back light is always constant regardless of the contents of a display image, Peak luminance 
does not change, but since it not only becomes the animation display which does not have contrast in 
image quality (contrast is inferior), but the back light source is always turned on, while contracting the life 
of a back light source, it has the problem that power consumption cannot be reduced 
[0020] 

In light of the above-mentioned problems, this invention is a thing. 

the improvement in image quality according to prevention of motion dotage by the purpose being alike, 
responding and controlling the intermittent driving of a back light source, or the black write-in drive to a 
liquid crystal display panel — in addition, it is providing the liquid crystal display which can realize easily 
improvement in image quality by peak luminance abnormal conditions. 

[0021] 

[Means for Solving the Problem] 

Liquid crystal display of this invention which prevents motion dotage produced in the case of animation 
display is characterized by that it comprises the following by carrying out intermittent lighting of the back 
light source within 1 vertical period while the 1st invention of this application writes a picture signal of a 
vertical period which should be displayed in a liquid crystal display panel. 

A means to detect characteristic quantity of a picture signal of said vertical period which should be 
displayed. 

A means which carries out variable control of the lighting times of said back light source based on said 
detected characteristic quantity. 

[0022] 

An invention of the 2nd of this application is characterized by being that in which said back light source 
carries out whole surface flash plate luminescence for every vertical period synchronizing with a Vertical 
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Synchronizing signal supplied to said liquid crystal display panel in said 1st invention. 
[0023] 

An invention of the 3rd of this application is characterized by being that in which said back light source 
carries out scanning lighting one by one synchronizing with a Vertical Synchronizing signal and a Horizontal 
Synchronizing signal to which two or more luminous regions are supplied by said liquid crystal display panel 
in said 1 st invention. 
[0024] 

An invention of the 4th of this application changes frame frequency of an input picture signal based on 

characteristic quantity of said picture signal. 

[0025] 

Liquid crystal display of this invention which prevents motion dotage produced in the case of animation 
display is characterized by that it comprises the following by carrying out intermittent lighting of the back 
light source within 1 vertical period while the 5th invention of this application writes a picture signal of a 
vertical period which should be displayed in a liquid crystal display panel. 

A means to detect characteristic quantity of a picture signal of said vertical period which should be 
displayed. 

A means which carries out variable control of the simultaneously-emitting-light field of said back light 
source based on said detected characteristic quantity. 

[0026] 

An invention of the 6th of this application is characterized by being that in which said back light source 
carries out whole surface flash plate luminescence for every vertical period synchronizing with a Vertical 
Synchronizing signal supplied to said liquid crystal display panel in said 5th invention. 
[0027] 

An invention of the 7th of this application is characterized by being that in which said back light source 
carries out scanning lighting one by one synchronizing with a Vertical Synchronizing signal and a Horizontal 
Synchronizing signal to which two or more luminous regions are supplied by said liquid crystal display panel 
in said 5th invention. 
[0028] 

Liquid crystal display of this invention which prevents motion dotage produced in the case of animation 
display is characterized by that the 8th invention of this application comprises the following by writing a 
picture signal and a black status signal of a vertical period which should be displayed in a liquid crystal 
display panel within 1 vertical period. 

A means to detect characteristic quantity of a picture signal of said vertical period which should be 
displayed. 

A means which carries out variable control of the time to write said black status signal in a liquid crystal 
display panel based on said detected characteristic quantity. 

[0029] 

An invention of the 9th of this application is characterized by characteristic quantity of said picture signal 
being what is called for with any one or two combination or more of generating distribution (histogram) of 
average luminance within 1 vertical period, maximum luminance, minimum luminance, and luminosity. 
[0030] 

In order to prevent motion dotage according to the liquid crystal display of this invention, when carrying 
out intermittent driving of the back light source, according to characteristic quantity, such as light and 
darkness of a picture, by switching appropriately a lighting period and a simultaneous lighting field of a back 
light automatically, Since variable control of the amount of back lights (peak luminance) was carried out 
and the same peak luminance characteristic as CRT is realized, in addition to improvement in image quality 
by prevention of motion dotage, high definition which has contrast like CRT is easily realizable. 
[0031] 

the same — a black status signal — a liquid crystal display panel — ******** — by switching a black 
display period automatically appropriately according to characteristic quantity, such as light and darkness 
of a picture, also when moving by things and preventing dotage. Since variable control of the transmissivity 
light volume (peak luminance) of a liquid crystal was carried out and the same peak luminance 
characteristic as CRT is realized, in addition to improvement in image quality by prevention of motion 
dotage, high definition which has contrast like CRT is easily realizable. 
[0032] 
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[Embodiment of the Invention] 

Hereafter, a 1st embodiment of this invention is described in detail with drawing 1 t hru/or drawing 3 . Here, 
drawing 1 is an explanatory view for the functional block diagram and drawing 2 in which the important 
section outline composition in the liquid crystal display of this embodiment is shown to explain the basic 
motion principle in the liquid crystal display of this embodiment, and an explanatory view for drawing 3 t o 
explain the basic motion principle in the liquid crystal display of this embodiment. 
[0033] 

The active-matrix type liquid crystal display panel 1 which has an electrode for impressing a scanning 
signal and a data signal to a liquid crystal layer and this liquid crystal layer in this embodiment as shown in 
drawing 1, The electrode actuator 2 for driving the data electrode and scanning electrode of said liquid 
crystal display panel 1 based on an input picture signal and a vertical and horizontal synchronizing signal, It 
has the light source controlling part 4 to which putting out lights/lighting carries out intermittent driving 
control of the back light source 3 and this back light source 3 of the direct bottom part arranged at the 
rear face of said liquid crystal display panel 1 within 1 vertical period. 
[0034] 

It has the APL detection part 5 for detecting the average luminance level (APL) per screen as 
characteristic quantity of an input picture signal, and the average luminance level detected here is 
outputted to the light source controlling part 4. The light source controlling part 4 controls the timing which 
turns on / switches off the back light source 3 based on the Vertical Synchronizing signal and average 
luminance level of an input picture signal. 
[0035] 

As the above-mentioned back light source 3, a side exposure type LED source, a direct bottom part, or an 
EL light source besides a direct bottom part fluorescent lamp lamp can be used. Speed of response is tens 
of ns - hundreds of ns, and since especially LED (light emitting diode) has the good response compared 
with ms order of a fluorescent lamp lamp, it can realize lighting/putting-out-lights state of having been 
more suitable for switching. 
[0036] 

The liquid crystal display of this embodiment prevents the motion dotage produced in the case of animation 
display with a whole surface flash plate type back light lighting method. Namely, by impressing a driving 
waveform to the back light source 3, after all the scan periods (writing of a picture) of a display screen are 
completed and making it delayed by the time limit for response of the liquid crystal decided beforehand as 
shown in drawing 2, The back light lighting periods shown in a shading-among figure portion are made to 
turn on the back light source 3 all at once to the whole surface of a display screen (flash plate 
luminescence). 
[0037] 

Here, by changing the back light lighting period shown in a shading-among drawing 2 p ortion according to 
the average luminance level (luminosity of a picture) of the picture detected by the APL detection part 5, 
the contents of a display image are interlocked with and the light volume (peak luminance) of a back light is 
changed. Variable control of the back light lighting period (lighting timing / putting-out-lights timing) is 
carried out so that it may specifically become the same as the peak luminance characteristic of CRT 
shown in drawing 21 . 
[0038] 

That is, a back light lighting period is held until it makes the back light line 3 turn on immediately and the 
scan period of the following frame starts, after only the time limit for response of the liquid crystal decided 
beforehand is delayed, when the average luminance level of an inputted image is small. Conversely, when 
the average luminance level of an inputted image is large, a back light lighting period is shortened by 
delaying back light lighting timing or bringing forward back light putting-out-lights timing 
[0039] 

Within the period excluding [ on this embodiment and ] the liquid crystal response period from 1 frame 
period, and the back light lighting period, It has inputted into the electrode actuator 2, after changing the 
frame frequency of an input picture signal into high frequency by the frequency conversion part which is 
not illustrated, since it is necessary to carry out the write-in scan of the picture signal for one frame over 
the full screen of the liquid crystal display panel 1. 
[0040] 

In order to secure a back light lighting period enough, here, For example, as shown in drawing 3. the frame 
frequency of an input picture signal is further changed into high frequency, It is also possible to carry out 
variable control so that frame frequency of an input picture signal may be made high, when what is 
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necessary is just to shorten a picture write-in scan period therefore, and the average luminance level of an 
input picture signal is small, and to increase a back light lighting period. Thus, according to the average 
luminance level of a picture, the setting-out flexibility of a back light lighting period can be substantially 
raised by changing the frame frequency of an input picture signal. 
[0041] 

As mentioned above, in the liquid crystal display of this embodiment, Since the lighting period (timing) of a 
back light source is controlled according to the contents of a display image when moving by bringing close 
to the displaying condition of an impulse type drive using a whole surface flash plate type back light lighting 
method and preventing dotage, In addition to the improvement in image quality by prevention of motion 
dotage, the high definition which has contrast like CRT is easily realizable. Since it is controlling to shorten 
a back light lighting period when the average luminance of a picture is large, it is possible to realize 
reinforcement of a back light source and low power consumption. 
[0042] 

Although the case where variable control of the lighting times of the back light source 3 was carried out 
was explained in the above-mentioned embodiment based on the average luminance level of an input 
picture signal as a feature of the contents of a display image. Besides this, generating distribution 
(histogram) of the maximum luminance level in one frame, a minimum luminance level, and luminosity may 
be used, or variable control of the lighting times of the back light source 3 may be carried out based on the 
characteristic quantity calculated combining these suitably, the characteristic quantity of the above- 
mentioned input picture signal — in addition, it may be made to carry out variable control of the lighting 
times of the back light source 3 using operating environment conditions, such as outdoor daylight 
illumination (the surrounding luminosity). 
[0043] 

Next, although a 2nd embodiment of this invention is described with drawing 4. identical codes are given to 
a 1 st embodiment of the above, and identical parts, and the explanation is omitted. Here, drawing 4 is an 
explanatory view for explaining the basic motion principle in the liquid crystal display of this embodiment 
[0044] 

Although the liquid crystal display of this embodiment prevents the motion dotage produced in the case of 
animation display with a scanning back light lighting method, the fundamental functional block diagram is 
the same as that of the thing of a 1 st embodiment mentioned above with drawing 1 . Two or more direct 
bottom part fluorescent lamp lamps with which differing has been arranged at a scanning line and parallel, It 
is the point currently controlled to carry out scanning lighting of these one by one within one frame by 
making a predetermined number (number) into one luminous region among the back light sources 3 
constituted using two or more direct bottom parts or the side exposure type LED source, the EL light 
source, etc. The light source controlling part 4 is controlling the timing which carries out scanning lighting 
of each luminous region one by one based on vertical/Horizontal Synchronizing signal, and the average 
luminance level of an input picture signal. 
[0045] 

That is, as shown in drawing 4. after the scan (writing of a picture) of a certain horizontal line group 
(display region division) is completed, the luminous region (a certain fluorescent lamp lamp group or a LED 
group) of the back light source 3 corresponding to this horizontal line group is made to turn on in 
consideration of a part for the answering delay of a liquid crystal in this embodiment This is repeated with 
the next field and ... to a sliding direction. A back light lighting period can be made to shift one by one per 
luminous region with progress of time by this corresponding to the write-in scanning part of a picture 
signal, as the shading portion in drawing 4 shows. 
[0046] 

Here the back light lighting period of each luminous region shown in a shading-among drawing 4 p ortion. By 
changing according to the average luminance level in one frame of the input picture signal detected by the 
APL detection part 5 (APL), i.e., the luminosity of a picture, the contents of a display image are interlocked 
with and the light volume (peak luminance) of a back light is changed. Variable control of the back light 
lighting period (lighting timing / putting-out-lights timing) is carried out so that it may specifically become 
the same as the peak luminance characteristic of CRT shown in drawing 21 . 
[0047] 

That is, when the average luminance level of an inputted image is small, the large back light lighting period 
in each luminous region is taken. Conversely, when the average luminance level of an inputted image is 
large, the back light lighting period [ in / it lends and / each luminous region ] which brings forward whether 
back light lighting timing is delayed and back light putting-out-lights timing is shortened. In order to prevent 
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generating of the brightness unevenness by a screen position here, the back light lighting period of each 
luminous region is determined for every frame, and is carried out to not making it change within one frame, 
[0048] 

Since the write-in scan of the picture signal for one frame is carried out over the full screen of the liquid 
crystal display panel 1 in the example shown in drawing 4 w ithin 1 frame period, What is necessary is just 
to change the frame frequency of an input picture signal into high frequency, in order to secure enough the 
back light lighting period of each luminous region although change is not added to the frame frequency of 
the input picture signal. That is, the write-in scan period of a picture signal can be shortened by carrying 
out variable control so that frame frequency of an input picture signal may be made high, and it becomes 
possible to increase the part back light lighting period, so that the average luminance level of an inputted 
image becomes small. 
[0049] 

As mentioned above, in the liquid crystal display of this embodiment, Since the back light lighting period of 
each luminous region is controlled according to the contents of a display image when moving by bringing 
close to the displaying condition of an impulse type drive using a scanning back light lighting method and 
preventing dotage, In addition to the improvement in image quality by prevention of motion dotage, the high 
definition which has contrast like CRT is easily realizable. Since it is controlling to shorten a back light 
lighting period when the average luminance of a picture is large, it is possible to realize reinforcement of a 
back light source and low power consumption. 
[0050] 

Although the case where variable control of the lighting times in each luminous region of the back light 
source 3 was carried out was explained in the above-mentioned embodiment based on the average 
luminance level of an input picture signal as a feature of the contents of a display image, Generating 
distribution (histogram) of the maximum luminance level in one frame, a minimum luminance level, and 
luminosity may be used besides this, or variable control of the lighting times in each luminous region of the 
back light source 3 may be carried out based on the characteristic quantity calculated combining these 
suitably, the characteristic quantity of the above-mentioned input picture signal — in addition, it may be 
made to carry out variable control of the lighting times of the back light source 3 using operating 
environment conditions, such as outdoor daylight illumination (the surrounding luminosity) 
[0051] 

Although the back light source 3 is divided into eight luminous regions (horizontal line group) and scanning 
lighting is carried out one by one in what was shown in drawing 4 , If the number of illuminant rate fields is 
two or more, it is good without limit, and it is clear each luminous region's not to be restricted to the field 
which divided the back light source 3 horizontally (as parallel as a scanning line). Also in this point, the 
direction at the time of using direct bottom part flat-surface LED as the back light source 3 can make 
setting out of an illuminant rate field what has high flexibility. 
[0052] 

Next although a 3rd embodiment of this invention is described with drawing 5 t hru/or drawing 10 . identical 
codes are given to a 2nd embodiment of the above, and identical parts, and the explanation is omitted. An 
explanatory view for drawing 5 t o explain the basic motion principle in the liquid crystal display of this 
embodiment here, Drawing 6 . the important section sectional side elevation showing the example of lighting 
operation of a back light source [ in / in drawing 8 / the liquid crystal display of this embodiment ], The 
approximate account figure and drawing 10 in which the example of transition of lighting distribution [ in / 
in drawing 7 and drawing 9 / the liquid crystal display of this embodiment ] is shown are an approximate 
account figure showing the relation of the average luminance level of an inputted image and the number of 
simultaneous lighting light sources in the liquid crystal display of this embodiment 
[0053] 

The liquid crystal display of this embodiment like a 2nd embodiment mentioned above with a scanning back 
light lighting method. It has the feature at the point of having realized peak luminance abnormal conditions, 
by preventing the motion dotage produced in the case of animation display, and carrying out variable 
control of the simultaneously-emitting-light field (the number of the back lights simultaneously turned on in 
a certain time) by the back light source 3 especially based on the characteristic quantity of an inputted 
image. 
[0054] 

Namely, although the back light source 3 is divided into eight luminous regions (a fluorescent lamp lamp 
group or a LED group) and scanning lighting of these is carried out one by one with 1 frame period in 
drawing 5, By carrying out variable control of the field which is emitting light simultaneously in a certain 
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moment according to the average luminance level (luminosity of a picture) of the picture detected in the 
APL detection part 5, the light volume (peak luminance) of a back light is changed so that it may become 
almost the same as the peak luminance characteristic of CRT shown in drawing 21 . In the example shown 
in drawing 5 , the simultaneously-emitting-light field is formed of three luminous regions (horizontal line 
group). 
[0055] 

For example, a concrete example of operation when each fluorescent lamp lamp supports each of eight 
luminous regions is explained in detail with drawing 6 t hru/or drawing 10 as the back light source 3 using a 
scanning line and eight direct bottom part fluorescent lamp lamps arranged in parallel (horizontal). 
[0056] 

When the average luminance level of the inputted image detected in the APL detection part 5 is in the 
range shown by c in drawing 10 . it is in the state which three fluorescent lamp lamps always turn on 
simultaneously, and lighting/putting out lights of each fluorescent lamp lamp are made to scan sequentially 
with 1 frame period from a top to the bottom, as shown in drawing 6 . At this time, on a display screen, as 
shown in drawing 7 , the simultaneously-emitting-light field (they are three eighths of fields to the full 
screen) of level stripe shape will change to a sliding direction, and will return to the original state in 1 frame 
period. 
[0057] 

Next, it changes in the direction to which the average luminance level of an inputted image becomes small, 
and when it becomes a range shown by b in drawing 1 0. it is in the state which four fluorescent lamp lamps 
turn on simultaneously, and always controls to scan lighting/putting out lights of each fluorescent lamp 
lamp sequentially from a top to the bottom with 1 frame period to be shown in drawing 8 . At this time, on a 
display screen, as shown in drawing 9 . the simultaneously-emitting-light field (they are one half of fields to 
the full screen) of level stripe shape will change to a sliding direction, and will return to the original state in 
1 frame period. 
[0058] 

When similarly the average luminance level of an inputted image becomes a range which changes in the 
direction which becomes still smaller and is shown by a in drawing 10 . The number of the fluorescent lamp 
lamp which carries out simultaneous lighting is increased to five, and scanning lighting of each fluorescent 
lamp lamp is carried out one by one from a top to the bottom within one frame (simultaneously-emitting- 
light fields are five eighths of fields to the full screen). On the other hand, when the average luminance 
level of an inputted image becomes a range which changes in the direction which becomes large and is 
shown by d in drawing 10 . The number of the fluorescent lamp lamp which carries out simultaneous lighting 
is decreased to two, and scanning lighting of each fluorescent lamp lamp is carried out one by one from a 
top to the bottom within one frame (simultaneously-emitting-light fields are one fourth of fields to the full 
screen). 
[0059] 

Thus, according to the average luminance level of a picture, by changing the size of a simultaneously- 
emitting-light field, it becomes possible to control the light volume (peak luminance) of a back light suitably 
on a multi stage story, and a picture can be displayed in the peak luminance characteristic of CRT shown 
in drawing 21 . and the approximated characteristic. 
[0060] 

Of course, also in this embodiment, when it is not restricted to the above-mentioned thing and especially a 
LED source and an EL light source are used, the number of a fluorescent lamp lamp and the number of 
illuminant rate fields can set up an illuminant rate field finely, and can also perform peak luminance control 
of a multi stage story further. In order not to invite generating of the brightness unevenness by a screen 
position, the size of a simultaneously-emitting-light field is determined for every frame, and is not changed 
within one frame. 
[0061] 

As mentioned above, in the liquid crystal display of this embodiment, Since a simultaneously-emitting-light 
field is controlled according to the contents of a display image when moving by bringing close to the 
displaying condition of an impulse type drive using a scanning back light lighting method and preventing 
dotage, in addition to the improvement in image quality by prevention of motion dotage, the high definition 
which has contrast like CRT is easily realizable. Since a back light lighting period will be shortened when 
the average luminance of a picture is large, it is possible to realize reinforcement of a back light source and 
low power consumption. 
[0062] 
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Although the case where variable control of the simultaneously-emitting-light area size of the back light 
source 3 was carried out was explained also in the above-mentioned embodiment based on the average 
luminance level of an input picture signal as a feature of the contents of a display image, Generating 
distribution (histogram) of the maximum luminance level in one frame, a minimum luminance level, and 
luminosity may be used besides this, or variable control of the simultaneously-emitting-light area size in 
the back light source 3 may be carried out based on the characteristic quantity calculated combining these 
suitably, the characteristic quantity of the above-mentioned input picture signal — in addition, it may be 
made to carry out variable control of the size of the simultaneously-emitting-light field of the back light 
source 3 using operating environment conditions, such as outdoor daylight illumination (the surrounding 
luminosity). 
[0063] 

Although a 4th embodiment of this invention is described with drawing 1 1 and drawing 12 . identical codes 
are given to a 3rd embodiment of the above, and identical parts, and the explanation is omitted. Here, 
drawing 1 1 is an explanatory view for the important section sectional side elevation and drawing 1 2 in 
which the composition of the back light source in the liquid crystal display of this embodiment is shown to 
explain the basic motion principle in the liquid crystal display of this embodiment 
[0064] 

While the liquid crystal display of this embodiment prevents the motion dotage produced in the case of 
animation display from a scanning back light lighting method like a 3rd embodiment mentioned above, Based 
on the characteristic quantity of an inputted image, the same peak luminance abnormal conditions as CRT 
are realized by carrying out variable control of the simultaneously-emitting-light field (the number of the 
back lights simultaneously turned on in a certain time) by the back light source 3. 
[0065] 

Here, as the back light source 3, as shown, for example in drawing 1 1 , The case where the switch point 
light of the four illuminant rate fields which consist of the fluorescent lamp lamp groups 3a-3d which make 
four fluorescent lamp lamps 1 set is carried out one by one using a scanning line and 1 6 direct bottom part 
fluorescent lamp lamps arranged in parallel (horizontal) is explained. 
[0066] 

Each luminous region is made to scan sequentially from a top to the bottom with 1 frame period, when the 
average luminance level of the inputted image detected in the APL detection part 5 is very small, making all 
of four fluorescent lamp lamps in the fluorescent lamp lamp groups 3a-3d of each luminous region turn on, 
as shown in drawing 12 (a). That is, in the example shown in this drawing 12 (a), the number of the 
fluorescent lamp lamps simultaneously turned on in a certain moment is eight, and the simultaneously- 
emitting-light fields are one half of the fields of the full screen. 
[0067] 

Next, each luminous region is made to scan sequentially from a top to the bottom with 1 frame period, 
when the average luminance level of an inputted image is a little small, choosing three fluorescent lamp 
lamps among four fluorescent lamp lamps in the fluorescent lamp lamp groups 3a-3d of each luminous 
region, and making the light switch on, as shown in drawing 12 ( b). That is, in the example shown in this 
drawing 1 2 (b). the number of the fluorescent lamp lamps simultaneously turned on in a certain moment is 
six, and the simultaneously-emitting-light fields are three eighths of the fields of the full screen. 
[0068] 

Although one fluorescent lamp lamp is switched off here among four fluorescent lamp lamps in each 
fluorescent lamp lamp groups 3a-3d, Since the diffusion sheet (not shown) which has an optical diffusion 
between the back light source 3 and the liquid crystal display panel 1 is arranged, on the screen of the 
liquid crystal display panel 1 , spatial brightness unevenness is hardly produced. Generating of brightness 
unevenness [-like / INL / between screen absentminded ] is controlled also by changing the fluorescent 
lamp lamp switched off among four fluorescent lamp lamps in each fluorescent lamp lamp groups 3a-3d one 
by one for every frame. 
[0069] 

Namely, switching off the fluorescent lamp lamp located in two flat knots from a top among four 
fluorescent lamp lamps in each fluorescent lamp lamp groups 3a-3d in a certain frame. Switching off the 
fluorescent lamp lamp located in three flat knots from a top with the following frame among four 
fluorescent lamp lamps in each fluorescent lamp lamp groups 3a-3d, after scanning each luminous region 
sequentially from a top to the bottom. Each luminous region is sequentially scanned from a top to the 
bottom, and with the following frame, each luminous region is sequentially scanned further from a top to 
the bottom, switching off the fluorescent lamp lamp located in the lowest among four fluorescent lamp 
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lamps in each fluorescent lamp lamp groups 3a-3d. 
[0070] 

Thus, it is possible to control the brightness unevenness on the screen of the liquid crystal display panel 1 
by changing the fluorescent lamp lamp switched off among four fluorescent lamp lamps in each fluorescent 
lamp lamp groups 3a-3d one by one for every frame, to such an extent that it is hardly worrisome. 
[0071] 

Each luminous region is made to scan sequentially from a top to the bottom with 1 frame period, when the 
average luminance level of an inputted image is a little large, choosing two fluorescent lamp lamps among 
four fluorescent lamp lamps in the fluorescent lamp lamp groups 3a-3d of each luminous region, and making 
the light switch on, as shown in drawing 12 (c). That is, in the example shown in this drawing 12 (c), the 
number of the fluorescent lamp lamps simultaneously turned on in a certain moment is four, and the 
simultaneously-emitting-light fields are one fourth of the fields of the full screen. 
[0072] 

It is possible to control the brightness unevenness on the screen of the liquid crystal display panel 1 by 
changing also here two fluorescent lamp lamps switched off among four fluorescent lamp lamps in each 
fluorescent lamp lamp groups 3a~3d one by one for every frame, to such an extent that it is hardly 
worrisome. 
[0073] 

When the average luminance level of an inputted image is very large, Each luminous region is made to scan 
sequentially from a top to the bottom with 1 frame period, choosing one fluorescent lamp lamp among four 
fluorescent lamp lamps in the fluorescent lamp lamp groups 3a-3d of each luminous region, and making the 
light switch on, as shown in drawing 1 2 ( d). That is, in the example shown in this drawing 12 (d), the number 
of the fluorescent lamp lamps simultaneously turned on in a certain moment is two, and the 
simultaneously-emitting-light fields are one eighth of the fields of the full screen. 
[0074] 

It is possible to control the brightness unevenness on the screen of the liquid crystal display panel 1 by 
changing also here three fluorescent lamp lamps switched off among four fluorescent lamp lamps in each 
fluorescent lamp lamp groups 3a-3d one by one for every frame, to such an extent that it is hardly 
worrisome. 
[0075] 

As mentioned above, by changing simultaneously-emitting-light area size like a 3rd embodiment of the 
above also in this embodiment according to the average luminance level of a picture, It becomes possible 
to control the light volume (peak luminance) of a back light suitably on a multi stage story, and a picture 
can be displayed in the peak luminance characteristic of CRT shown in drawing 21 . and the approximated 
characteristic. Therefore, it becomes possible to realize easily high definition which has contrast like CRT 
in addition to the improvement in image quality by prevention of motion dotage. Since a back light lighting 
number will decrease when the average luminance of a picture is large, reinforcement of a back light source 
and low power consumption are realizable. 
[0076] 

Of course, also in this embodiment, when it is not restricted to the above-mentioned thing and especially a 
direct bottom part LED source is used, the number of a fluorescent lamp lamp and the number of illuminant 
rate fields can set up an illuminant rate field finely, and can also perform peak luminance control of a multi 
stage story further. In order not to invite generating of the brightness unevenness by a screen position, the 
size of a simultaneously-emitting-light field is determined for every frame, and is not changed within one 
frame. 
[0077] 

Although the case where variable control of the simultaneously-emitting-light area size of the back light 
source 3 was carried out. was explained also in the above-mentioned embodiment based on the average 
luminance level of an input picture signal as a feature of the contents of a display image, It cannot be 
overemphasized that generating distribution (histogram) of the maximum luminance level in one frame, a 
minimum luminance level, and luminosity may be used besides this, or variable control of the 
simultaneously-emitting-light area size in the back light source 3 may be carried out based on the 
characteristic quantity calculated combining these suitably, the characteristic quantity of the above- 
mentioned input picture signal — in addition, it is clear that it may be made to carry out variable control of 
the size of the simultaneously-emitting-light field of the back light source 3 using operating environment 
conditions, such as outdoor daylight illumination (the surrounding luminosity). 
[0078] 
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Although a 4th embodiment of the above was interlocked with APL of the input picture signal and has 
changed the number of simultaneous lighting back lights in the scanning back light lighting method, 
Although the case where this is applied to a whole surface flash plate type back light lighting method is 
explained with drawing 1 3 a s a 5th embodiment of this invention, identical codes are given to a 4th 
embodiment of the above, and identical parts, and the explanation is omitted. Here, drawing 1 3 is an 
explanatory view for explaining the basic motion principle in the liquid crystal display of this embodiment. 
[0079] 

While the liquid crystal display of this embodiment prevents the motion dotage produced in the case of 
animation display from a whole surface flash plate type back light lighting method, Based on the 
characteristic quantity of an inputted image, the same peak luminance abnormal conditions as CRT are 
realized by carrying out variable control of the simultaneously-emitting-light field (the number of the back 
lights simultaneously turned on in a certain time) by the back light source 3. Here, the case where a 
scanning line and 16 direct bottom part fluorescent lamp lamps arranged in parallel (horizontal) are used as 
the back light source 3 is explained. 
[0080] 

After only a predetermined liquid crystal response period is delayed, all of 1 6 fluorescent lamp lamps are 
made to turn on, after the write-in scan of a picture is completed as shown in drawing 13 (a) when the 
average luminance level of the inputted image detected in the APL detection part 5 is very small. That is, 
in the example shown in this drawing 13 (a), the number of the fluorescent lamp lamps simultaneously 
turned on in a certain moment is 1 6, and the simultaneously-emitting-light field is equal to a full screen 
field. 
[0081] 

Next, after only a predetermined liquid crystal response period is delayed, 12 fluorescent lamp lamps are 
chosen among 1 6 fluorescent lamp lamps, and the light is made to switch on, after the write-in scan of a 
picture is completed as shown in drawing 1 3 ( b) when the average luminance level of an inputted image is a 
little small. That is, in the example shown in this drawing 13 ( b), the number of the fluorescent lamp lamps 
simultaneously turned on in a certain moment is 12, and the simultaneously-emitting-light fields are two 
thirds of the fields of the full screen. 
[0082] 

Here, although four fluorescent lamp lamps are switched off among 1 6 fluorescent lamp lamps, since the 
diffusion sheet (not shown) which has an optical diffusion between the back light source 3 and the liquid 
crystal display panel 1 is arranged, on the screen of the liquid crystal display panel 1, spatial brightness 
unevenness is hardly produced. 
[0083] 

Generating of brightness unevenness [-like / 1NL / between screen absentminded ] is controlled also by 
changing the fluorescent lamp lamp to switch off one by one for every frame. Thus, it is possible to control 
the brightness unevenness on the screen of the liquid crystal display panel 1 by changing the fluorescent 
lamp lamp switched off among 1 6 fluorescent lamp lamps one by one for every frame, to such an extent 
that it is hardly worrisome. 
[0084] 

After only a predetermined liquid crystal response period is delayed, eight fluorescent lamp lamps are 
chosen among 1 6 fluorescent lamp lamps, and the light is made to switch on, after the write-in scan of a 
picture is completed as shown in drawing 1 3 (c) when the average luminance level of an inputted image is a 
little large. That is, in the example shown in this drawing 13 (c). the number of the fluorescent lamp lamps 
simultaneously turned on in a certain moment is eight, and the simultaneously-emitting-light fields are one 
half of the fields of the full screen. 
[0085] 

It is possible to control the brightness unevenness on the screen of the liquid crystal display panel 1 by 
changing also here eight fluorescent lamp lamps switched off among 1 6 fluorescent lamp lamps one by one 
for every frame, to such an extent that it is hardly worrisome. 
[0086] 

After only a predetermined liquid crystal response period is delayed, four fluorescent lamp lamps are 
chosen among 1 6 fluorescent lamp lamps, and the light is made to switch on, after the write-in scan of a 
picture is completed as shown in drawing 13 (d) when the average luminance level of an inputted image is 
very large. That is, in the example shown in this drawing 13 (d), the number of the fluorescent lamp lamps 
simultaneously turned on in a certain moment is four, and the simultaneously-emitting-light fields are one 
fourth of the fields of the full screen. 
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[0087] 

It is possible to control the brightness unevenness on the screen of the liquid crystal display panel 1 by 
changing also here four fluorescent lamp lamps switched off among 1 6 fluorescent lamp lamps one by one 
for every frame, to such an extent that it is hardly worrisome. 
[0088] 

As mentioned above, by changing simultaneously-emitting-light area size like a 4th embodiment of the 
above also in this embodiment according to the average luminance level of a picture, It becomes possible 
to control the light volume (peak luminance) of a back light suitably on a multi stage story, and a picture 
can be displayed in the peak luminance characteristic of CRT shown in drawing 21 , and the approximated 
characteristic. Therefore, it becomes possible to realize easily high definition which has contrast like CRT 
in addition to the improvement in image quality by prevention of motion dotage. Since a back light lighting 
number will decrease when the average luminance of a picture is large, reinforcement of a back light source 
and low power consumption are realizable. 
[0089] 

Of course, also in this embodiment, when it is not restricted to the above-mentioned thing and especially a 
direct bottom part LED source is used, the number of a fluorescent lamp lamp and the number of 
simultaneous lighting lamps can set up simultaneously-emitting-light area size finely, and can also perform 
peak luminance control of a multi stage story further. In order not to invite generating of the brightness 
unevenness by a screen position, the size of a simultaneously-emitting-light field is determined for every 
frame, and is not changed within one frame. 
[0090] 

Although the case where variable control of the simultaneously-emitting-light area size of the back light 
source 3 was carried out was explained also in the above-mentioned embodiment based on the average 
luminance level of an input picture signal as a feature of the contents of a display image, It cannot be 
overemphasized that generating distribution (histogram) of the maximum luminance level in one frame, a 
minimum luminance level, and luminosity may be used besides this, or variable control of the 
simultaneously-emitting-light area size in the back light source 3 may be carried out based on the 
characteristic quantity calculated combining these suitably, the characteristic quantity of the above- 
mentioned input picture signal — in addition, it is clear that it may be made to carry out variable control of 
the size of the simultaneously-emitting-light field of the back light source 3 using operating environment 
conditions, such as outdoor daylight illumination (the surrounding luminosity). 
[0091] 

Although a 6th embodiment of this invention is described with drawing 1 4 and drawing 15. identical codes 
are given to a 2nd embodiment of the above, and identical parts, and the explanation is omitted. An 
explanatory view for drawing 1 4 t o explain the basic motion principle in the liquid crystal display of this 
embodiment here and drawing 1 5 a re the timing charts for explaining the electrode drive operation in the 
liquid crystal display of this embodiment. 
[0092] 

With the black writing type which the liquid crystal display of this embodiment changes a back light source 
into a **** state, and performs the write-in scan (reset scan) of a black status signal after the write-in 
scan of the image display signal to the liquid crystal display panel 1 within one frame. The motion dotage 
produced in the case of animation display is prevented, and control CPU8 is carrying out variable control of 
the writing timing of the black status signal by the electrode actuator 2 based on the detection result in 
the APL detection part 5. 
[0093] 

Namely, while choosing again in this embodiment for a black display besides choosing each scanning line in 
the electrode actuator 2 for image display. By performing a series of operations of supplying an input 
picture signal and a black status signal to the data line according to it, with 1 frame period, as shown in 
drawing 14 , the period (black display period) which displays a black signal between a certain frame image 
display and next frame image display is generated. Here, the writing timing (time delay) of a black status 
signal to the writing timing of a picture signal is changed according to the average luminance level in one 
frame of an inputted image (APL), i.e., the luminosity of a picture. 
[0094] 

Drawing 15 is a timing chart about the scanning line (gate line) of the liquid crystal display panel 1 . The 
gate lines Y1-Y480 shift slight timing, and in order to write a picture signal in a pixel cell into 1 frame 
period, they are started one by one. 1 frame period is completed by starting all 480 gate lines and writing a 
picture signal in a pixel cell. 
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[0095] 

At this time, only the period determined according to the average luminance level of the above-mentioned 
inputted image is delayed from starting for the writing of a picture signal, the gate lines Y1-Y480 are 
started again, and the potential which displays black on each pixel cell via the data line X is supplied. 
Thereby, each pixel cell will be in a black display state. That is, each gate line Y is set twice to a high level 
in a different period in 1 frame period. A pixel cell displays fixed time image data by 1st selection, it is the 
2nd selection following it and a pixel cell performs a black display compulsorily. 
[0096] 

Thus, the penetration period of the liquid crystal display panel 1 in one frame of the illumination light 
according to the back light source 3 by changing black display timing, That is. an image display period can 
be adjusted and it becomes possible to be interlocked with the contents of a display image and to change 
the light volume (peak luminance) of a back light. Variable control of the black display period (****** lump 
timing) is carried out so that it may specifically become the same as the peak luminance characteristic of 
CRT shown in drawing 21 . 
[0097] 

For example, when the average luminance level of an inputted image is small, the black writing timing to the 
image writing timing in each horizontal line is delayed enough. Conversely, when the average luminance 
level of an inputted image is large, black writing timing is brought forward, the black display period in one in 
each horizontal line is increased, and an image display period is shortened. In order to prevent generating of 
the brightness unevenness by a screen position here, the black writing timing (time delay) to the image 
writing timing of each horizontal line is determined for every frame, and is taken as not making it change 
within one frame. 
[0098] 

As mentioned above, in the liquid crystal display of this embodiment, Since the image display period (black 
display period) is controlled according to the contents of a display image when moving by bringing close to 
the displaying condition of an impulse type drive using a black writing type display type and preventing 
dotage, In addition to the improvement in image quality by prevention of motion dotage, the high definition 
which has contrast like CRT is easily realizable. It is also possible for the black writing timing above- 
mentioned in the case of this embodiment to be interlocked with, to shorten a back light lighting period by 
switching off a back light source, and to realize reinforcement of a back light source and low power 
consumption. 
[0099] 

Although the case where variable control of the size of a black display period, i.e., an image display period, 
was carried out was explained in this embodiment based on the average luminance level of an input picture 
signal as a feature of the contents of a display image, It cannot be overemphasized that generating 
distribution (histogram) of the maximum luminance level in one frame, a minimum luminance level, and 
luminosity may be used, or variable control of the size of an image display period may be carried out based 
on the characteristic quantity calculated combining these suitably besides this, the characteristic quantity 
of the above-mentioned input picture signal — in addition, it may be made to carry out variable control of 
the size of an image display period using operating environment conditions, such as outdoor daylight 
illumination (the surrounding luminosity). 
[0100] 

[Effect of the Invention] 

Since the liquid crystal display of this invention is considered as the above composition, in addition to the 
improvement in image quality by prevention of motion dotage, it becomes possible by controlling the 
intermittent driving of a back light source according to the contents of a display image to realize easily 
improvement in image quality by peak luminance abnormal conditions 
[0101] 

Similarly, in addition to the improvement in image quality by prevention of motion dotage, the improvement 
in image quality by peak luminance abnormal conditions is easily realizable by controlling the write-in scan 
of the black status signal to a liquid crystal display panel according to the contents of a display image. 
[Brief Description of the Drawings] 

[Drawing 1]It is a functional block diagram showing the important section outline composition in a 1st 
embodiment of the liquid crystal display of this invention. 

[Drawing 2]It is an explanatory view for explaining the basic motion principle in a 1st embodiment of the 
liquid crystal display of this invention. 

[Drawing 3] It is an explanatory view for explaining the basic motion principle in a 1st embodiment of the 
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liquid crystal display of this invention. 

[Drawing 4]I t is an explanatory view for explaining the basic motion principle in a 2nd embodiment of the 
liquid crystal display of this invention. 

rDrawing 5l lt is an explanatory view for explaining the basic motion principle in a 3rd embodiment of the 
liquid crystal display of this invention. 

[Drawing 6] It is an important section sectional side elevation showing the example of lighting operation of 
the back light source in a 3rd embodiment of the liquid crystal display of this invention. 
[Drawing 7]I t is an approximate account figure showing the example of transition of the lighting distribution 
in a 3rd embodiment of the liquid crystal display of this invention. 

[Drawing 8] It is an important section sectional side elevation showing the example of lighting operation of 
the back light source in a 3rd embodiment of the liquid crystal display of this invention. 
[Drawing 9] It is an approximate account figure showing the example of transition of the lighting distribution 
in a 3rd embodiment of the liquid crystal display of this invention. 

[Drawing 1 0] It is an approximate account figure showing the relation of the average luminance level of an 
inputted image and the number of simultaneous lighting light sources in a 3rd embodiment of the liquid 
crystal display of this invention. 

[Drawing 1 1] It is an important section sectional side elevation showing the composition of the back light 
source in a 4th embodiment of the liquid crystal display of this invention. 

[Drawing 1 2] It is an explanatory view for explaining the basic motion principle in a 4th embodiment of the 
liquid crystal display of this invention. 

[Drawing 1 3] It is an explanatory view for explaining the basic motion principle in a 5th embodiment of the 
liquid crystal display of this invention. 

[Drawing 1 4]l t is an explanatory view for explaining the basic motion principle in a 6th embodiment of the 
liquid crystal display of this invention. 

[Drawing 1 5] It is a timing chart for explaining the electrode drive operation in a 6th embodiment of the 
liquid crystal display of this invention. 

[Drawing 16]l t is a functional block diagram showing the important section outline composition in the 
conventional liquid crystal display (whole surface flash plate type). 

[Drawing 1 7] It is an explanatory view showing the display response in the conventional liquid crystal display 
(whole surface flash plate type). 

[Drawing 1 8] It is an explanatory view showing the example of allocation of the back light source over the 
liquid crystal display panel in the conventional liquid crystal display (scanning-type). 

[Drawing 1 9] It is an explanatory view showing an example of lighting/putting-out-lights timing of each lamp 
in the conventional liquid crystal display (scanning-type). 

[Drawing 20] It is an explanatory view showing other examples of lighting/putting-out-lights timing of each 
lamp in the conventional liquid crystal display (scanning-type). 

[Drawing 21 li t is an explanatory view showing transition of the peak luminance of CRT and LCD. 
[Description of Notations] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]I t is a functional block diagram showing the important section outline composition in a 1 st 
embodiment of the liquid crystal display of this invention. 

[Drawing 2] lt is an explanatory view for explaining the basic motion principle in a 1st embodiment of the 
liquid crystal display of this invention. 

[Drawing 3l lt is an explanatory view for explaining the basic motion principle in a 1st embodiment of the 
liquid crystal display of this invention. 

[Drawing 4H t is an explanatory view for explaining the basic motion principle in a 2nd embodiment of the 
liquid crystal display of this invention. 

[Drawing , 5]It is an explanatory view for explaining the basic motion principle in a 3rd embodiment of the 
liquid crystal display of this invention. 

[Drawing 6] It is an important section sectional side elevation showing the example of lighting operation of 
the back light source in a 3rd embodiment of the liquid crystal display of this invention. 
[Drawing 7jlt is an approximate account Figure showing the example of transition of the lighting distribution 
in a 3rd embodiment of the liquid crystal display of this invention. 

[Drawing 8 ] It is an important section sectional side elevation showing the example of lighting operation of 
the back light source in a 3rd embodiment of the liquid crystal display of this invention. 
[Drawing 9]It is an approximate account figure showing the example of transition of the lighting distribution 
in a 3rd embodiment of the liquid crystal display of this invention. 

[Drawing 1 0] It is an approximate account figure showing the relation of the average luminance level of an 
inputted image and the number of simultaneous lighting light sources in a 3rd embodiment of the liquid 
crystal display of this invention. 

[Drawing 11]I t is an important section sectional side elevation showing the composition of the back light 
source in a 4th embodiment of the liquid crystal display of this invention. 

[Drawing 12]lt is an explanatory view for explaining the basic motion principle in a 4th embodiment of the 
liquid crystal display of this invention. 

[Drawing 13]It is an explanatory view for explaining the basic motion principle in a 5th embodiment of the 
liquid crystal display of this invention. 

[Drawing 14]It is an explanatory view for explaining the basic motion principle in a 6th embodiment of the 
liquid crystal display of this invention. 

[Drawing 1 5]lt is a timing chart for explaining the electrode drive operation in a 6th embodiment of the 
liquid crystal display of this invention. 

[Drawing 1 6 ] It is a functional block diagram showing the important section outline composition in the 
conventional liquid crystal display (whole surface flash plate type). 

[Drawing 1 7]It is an explanatory view showing the display response in the conventional liquid crystal display 
(whole surface flash plate type). 

[Drawing 18 j lt is an explanatory view showing the example of allocation of the back light source over the 
liquid crystal display panel in the conventional liquid crystal display (scanning-type). 
[Drawing 19jlt is an explanatory view showing an example of lighting/putting-out-lights timing of each lamp 
in the conventional liquid crystal display (scanning-type). 

[ Drawing 20 j lt is an explanatory view showing other examples of lighting/putting-out-lights timing of each 
lamp in the conventional liquid crystal display (scanning-type). 

[Drawing 21 li t is an explanatory view showing transition of the peak luminance of CRT and LCD. 
[Description of Notations] 

1 Liquid crystal display panel 

2 Electrode actuator 

3 Back light source 

4 Light source controlling part 

5 APL detection part 
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[Drawing 41 
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[Drawing 81 
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[Drawing 1 5] 
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[ Drawing 16 ] 
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[ Drawing 19] 
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[Drawing 211 
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